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Abstract 
 
Aim: The Public Health Reform II project was implemented in Bosnia and Herzegovina from 
December 2011 to December 2013 and was funded by the European Union Aid schema. The 
principal aim of the project was to strengthen public health services in the country through 
improved control of public health threats. Workshops for primary care physicians were 
provided to improve the situation and increase communicable diseases notification rates in 
eight selected primary care centres. They were followed with visits from the project’s 
implementing team to verify the effects of trainings. 
Methods: The quality of notifications from physicians in Tuzla region was compared before 
and after the workshop. The timeliness was used as an indicator of quality. Medians of 
timeliness before and after the training were compared by use of Wilcoxon test, whereas the 
averages of timeliness were compared by use of the t-test. 
Results: There were 980 reported cases, 80% before the training and 20% after the training. A 
lower median of timeliness for all the reported cases after the training was statistically 
significant compared to the median value before the training. A similar picture was revealed 
for specific diseases i.e. tuberculosis and enteritis, not so for scarlet fever and scabies. 
Conclusion: The significant reduction in time response between the first symptoms and disease 
diagnosis indicates the positive impact of the training program in Tuzla. Hence, primary care 
physicians provided better quality of reported data after the training course.  
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Introduction  
Surveillance on communicable diseases is defined as an ongoing, systematic collection, 
analysis, interpretation and dissemination of infectious disease data for public health action 
(1,2). Effective surveillance provides information on infections that are the most important 
causes of illness, disability and death, populations at risk, outbreaks, demands on health care 
services and effectiveness of control programs so priorities for prevention activities can be 
determined (3,4). 
The primary aim of infectious diseases surveillance is to eliminate and eradicate disease 
incidence with two core functions: early warning system for outbreaks and early response to 
disease occurrence, known also as epidemiological intelligence. An early warning and response 
system for the prevention and control of communicable diseases is essential for ensuring public 
health at the regional, national and global levels. Recent cases of severe acute respiratory 
syndrome, avian influenza, haemorrhagic fevers and especially the threats arising from the 
possibility of misuse of biological and chemical agents demonstrate the need for an effective 
system of surveillance and early warning at national level providing a higher data structure (5-
7). 
The structure of surveillance system is based on the existing legislation, goals and priorities, 
implementation strategies, identification of stakeholders and their mutual connections, 
networks and partnerships and also capacity for disease diagnosis. Primary care physicians or 
general practitioners who provide the first contact with a patient play a crucial role in the 
system. The surveillance system relies on the detection of communicable disease in the patients 
and disease notification (8-10). 
The project Public Health Reform II (Europe Aid/128400/C/SER/BA)was implemented in 
Bosnia and Herzegovina from December 2011 till December 2013 and was funded by the 
European Union Aid schema. Its principal aim was to strengthen public health services in the 
country through improved control of public health threats. One of the three components of the 
project dealt with enhancing and improving assessment of global public health and the system 
of communicable diseases notification.  
Based on an interest from regional public health authorities, eight of them were selected to 
participate in some workshops. Interviews with general practitioners in each region were taken 
during the initial phase of the activities. Professionals who were interviewed indicated the 
following challenges for the surveillance system they contribute to: the list of mandatory 
notified diseases too long, clear case definitions and rationale for surveillance missing, mixture 
of case-based (11) and syndromic surveillance (12), lack of capacity for cases confirmation 
and a low level of communication among all surveillance stakeholders.  
The interview findings led to organization of workshops for primary care physicians in eight 
primary health care centres during March 2013. The aim was to improve the situation and 
increase notification rates. It was expected that acquiring deeper insights into the role of disease 
notification would lead to an increased effectiveness of the surveillance system. Outcomes 
from the effort to improve the quality of notifications in the region of Tuzla are reported in this 
paper. Physicians from the county were invited in cooperation with the local public health 
office and notifications were stored in electronic format. This set-up of the endeavour was 
uniformly repeated across all the eight regions of Bosnia and Herzegovina. 
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Methods 
 
Study design 
The study was designed with the aim of revealing potential effects of updating primary care 
physicians with details of surveillance. Thus, a cohort of primary care physicians was used to 
follow the effects. Selection of participants was on the basis of interest. No attempts to 
randomize were undertaken. The project collected baseline data on notification from the 
database maintained by the Tuzla epidemiologists for year 2012 up to February 2013. The 
workshop was carried in March 2013. The project attempted to keep contact with participants 
by email and by personal visits. Data from the same source were collected until October 2013. 
There were 20 participants at the first workshop. Estimating the proportion from the total of 
those who serve the region was not possible because of the lack of data. However, the total 
number of general practitioners listed in 2014 was 378 physicians (13) as our participants were 
mostly from offices within the city of Tuzla. Our estimate is based on the average number of 
citizens per general practitioners (GPs) in the region which is 1263 inhabitants per GP. Tuzla 
has 120441 inhabitants according to the census from 2013, which results in about 95 general 
practitioners in the city. Hence, participation in the workshop represents approximately 21% 
of all primary care physicians in Tuzla. 
 
Workshop 
The workshop started with an introduction of aims and expected outcomes. Assessment of 
knowledge on surveillance, disease reporting and attitudes to disease notification followed. 
Principles of communicable disease surveillance and use of case definitions with emphasis on 
importance of surveillance, techniques, categories and use of the EU case definitions were 
presented by the project. Following discussion dealt with everyday problems and opinions on 
the system of surveillance as well as the use of the EU case definitions. At the end of the 
workshop each participant received a copy of the EU case definitions, translated into the local 
language. Local management of primary health care centres and people from epidemiology 
department were also invited to participate as observers.  
All data were anonymised and no ethical considerations were identified.  
 
Data processing 
The timeliness for notifications obtained from primary care physicians in the town of Tuzla 
was compared before and after the workshop. The timeliness was used as an indicator of 
quality, as it reflects the speed between steps in a public health surveillance system (14). 
We chose the following definition of timeliness out of several options: “Average time interval 
between date of onset and date of notification by general practitioners/hospital (by disease, 
region and surveillance unit). It means time interval between the first symptoms of diseases 
and reporting”, as defined by the ECDC (15). Timeliness was computed from dates stated in 
individual notifications separately for those noted before and after the workshop.  
The file was sorted based on the ICD-10 diagnosis stated by the physician notifying the case 
and laboratory confirmation. Timeliness was computed for all the diagnoses as well as selected 
ICDs for tuberculosis (A15), scarlet fever (A38), enteritis (A09) and scabies (B86). 
Differences in medians before and after the workshop were compared by use of the two-sample 
Wilcoxon Rank Sum Test and Signed Rank Tests and the average values were compared by 
the two-sample independent t-test from the R project (16), with a level of statistical significance 
set at P≤0.05. 
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Results 
As Table 1 illustrates, the sample comprised 980 reported cases, 784 (80%) were before the 
training and 196 (20%) were reported after the workshop.  
In total, 147 primary care physicians reported syndromic diagnosis of a communicable disease 
case (140 before the workshop and 69 after the workshop). 
 
Table 1. Timeliness for notified cases before and after the workshop 
 
Total sample  
Sample  Total Before After P-value 
Total Cases 980 784 196  
Median 1 6 1 0.030* 
Average  12 20.2 9.2 0.039† 
Maximum 
Minimum  
152 
0 
152 
0 
133 
0 
 
Tuberculosis  
Sample  Total Before After P-value 
Total Cases 159 99 60  
Median 58 60 13 0.014* 
Average  57.1 57.6 27 0.019† 
Maximum 
Minimum  
152 
0 
152 
0 
133 
0 
 
Enteritis (A09)  
Sample  Total Before After P-value 
Total Cases 132 86 46  
Median 2 3 2 0.035* 
Average  3.7 3.2 2.7 0.065† 
Maximum 
Minimum  
41 
0 
41 
0 
23 
0 
 
Scarlet fever (A38)  
Sample  Total Before After P-value 
Total Cases 33 17 16  
Median 0 1 0 0.487* 
Average  1.8 1.6 1.5 0.611† 
Maximum 
Minimum  
13 
0 
13 
0 
13 
0 
 
Scabies (B86) 
Sample  Total Before After P-value 
Total Cases 98 71 27  
Median 0 1 0 0.512* 
Average  1.7 3.9 2.7 0.481† 
Maximum 
Minimum  
37 
0 
37 
0 
13 
0 
 
 
*P-values from Wilcoxon test.  
†P-values from t-test.  
 
The difference in medians of timeliness for the total sample (Table 1) indicates a reduction 
from 6 days to 1 day following the workshop; the average of the indicator was reduced to one 
half. The difference was statistically significant for both the median value (p=0.03) and the 
mean value (p=0.04). The reduction for notified cases of tuberculosis was more pronounced. It 
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went down from a median of 60 days to 13 days (p=0.01), whereas the mean from 57.6 days 
to 27.0 days and this difference was statistically significant too (p=0.02). 
The median of timeliness notification for enteritis cases was significantly lowered after the 
workshop from 3 days to 2 days and this difference was statistically significant (p=0.03). 
Furthermore, this difference was also evident in the comparison of mean values. 
There were no significant differences in both median and mean values in the timeliness for 
scarlet fever and scabies before and after the workshop (Table 1). 
 
Discussion 
The surveillance system in Bosnia and Herzegovina suffered after the war. It is not stabilized 
yet, experiencing lack of funds, and it is both organizationally as well as politically divided. It 
is run on a regional basis, where all primary care physicians are legally required to notify cases 
based on syndromic diagnosis. Such a system is characterized by underreporting due to lack of 
responsibility and weak supervision from authorities. Nevertheless, some authors have 
demonstrated positive effects of an information campaign on improved notifications in a 
province of Vojvodina, Serbia (17) where public health services operate in a similar 
environment to Bosnia and Herzegovina. 
This project in Bosnia and Herzegovina aimed to increase syndromic notification rates through 
focused workshops as an example for regional epidemiologists how to continue with improving 
quality of the surveillance. However, we are aware that the quality consists of a 
multidimensional character and the timeliness is only one of them. Thus, using it for a proxy 
of quality has its limitations. Timeliness of a surveillance system depends on a number of 
factors and its assessment should include a consideration of how the data will be used and is 
specific for individual diseases under surveillance (3,18). Other indicators of timeliness are 
also available, such as the average time interval between the date of outbreak notification and 
the date of the first investigation or proportion of outbreaks notified within 48 hours of 
detection and the like. Obtaining a comprehensive assessment of surveillance quality requires 
considering more attributes, such as sensitivity, representativeness, usefulness, simplicity, 
acceptability and flexibility (15,19). Therefore, even so, this report demonstrates a significant 
reduction in notification time between syndromic diagnosis and notifications, and the quality 
improvement was achieved incompletely. Another opened question is whether or not 
achievements are to be sustained. Nevertheless, the changes in notifications were observed 
after the workshops, based on a follow-up evaluation. 
Our findings are congruent with similar studies where timeliness of disease notification was 
also followed and reported, before and after some type of intervention with a main aim to 
reduce time response between two steps in the process of reporting. Implementation of 
electronic laboratory reporting resulted in reducing the median of timeliness to 20 days versus 
25 days for non-electronic laboratory reporting (20). Another study has demonstrated reduced 
median of timeliness for notifications by 17 days from the year 2000 to 2006 with a higher rate 
of notification completeness (21). 
The importance of increased interaction between primary care physicians and surveillance 
professionals in notifying communicable diseases was demonstrated in our study, as well. 
Providing case definitions from the EU and along with the local ones was appreciated and 
probably contributed to improved notification rates. The fact that standard case definition is a 
premise for data quality and validity (22) was reconfirmed with similar studies reported 
(23,24), where increased dedication to reporting with data quality- timeliness and completeness 
was observed. There are factors which are beyond the influence of physicians, such as patient’s 
awareness of symptoms, patient’s search for medical care, capacity for case confirmation, 
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reporting of laboratory test results back to the physician and to other surveillance stakeholders 
and public health agencies, which limit the validity of interpretation of the findings, too. 
Another limitation stems from the limited time of the study, where 80% of cases were reported 
before the workshop and 20% of cases were notified after the workshop. Another serious 
limitation of this study stems from the design used. Given the specific audience we worked 
with, namely general practitioners from various parts of the administrative area, the selection 
of the study participants was "on the basis of interest". As an EUROPEAID project we had no 
other choice. Therefore, the results based on such constrained participation should not be 
utilized with valid statistical inference on the level of population. The sample 
representativeness may seriously affect the generalizability (external validity) of the findings. 
Nevertheless, the study was intended to be more of a pilot nature, demonstrating the feasibility 
of monitoring the quality of the surveillance system. 
Communicable disease surveillance is the first step towards prevention and it is one of the most 
important tools used in public health. The surveillance system should be regularly evaluated in 
terms of usefulness and quality by defined standards and recommendations. In this report, we 
shared results of the surveillance system evaluation in Tuzla, Bosnia and Herzegovina by using 
one of quality standards- timeliness of disease notification before the training and after the 
training. This study underlined the importance and effectiveness of increased communication 
and feedback procedures between primary care physicians and surveillance professionals, use 
of standard case definition and surveillance evaluation. The identified outcomes of evaluation 
should be the basis for setting priorities and activities to improve the quality and effectiveness 
of the surveillance system. 
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